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in favor of charge-hopping theories.  This is almost certainly the case
for thin passive films on metal and semiconductor surfaces that do not
appear to have long-range order.  Microstructural features may also, play
additional roles in determining the electrochemical properties of
semiconductor-electrolyte interfaces by acting as "surface states" and
possibly by affecting the rate of electron-hole recombination at the
interface.  Quantitative information on these properties and processes
is not available for most systems, and it is unlikely that good
predictive theories will be developed until the necessary data for
evaluating various models become available.

Electronic and/or Electrical Structure

The electric field across electrochemical interfaces is of key
importance to understanding electrochemical processes.  The barrier
heights for the charge transfer processes at such interfaces depend on
the field, which in turn depends on the overall electronic properties of
the interface.  To understand the effect of the field on these barriers
requires quantitative insight into the electronic structure of the
interface.  Theoretical treatments of the physics of electrochemical
interfaces are needed.   These must handle more effectively such
questions as the role of electronic surface states and the interactions
of the solvent and ions of the compact double layer with the metal
orbitals, as well as the spillover of the conduction band electrons into
the interface.  The experimental techniques described in the previous
section of this chapter will exert a significant influence on the
development of such understanding, but this will require the combined
efforts of theorists and experimentalists.

Improved understanding of the mechanism, energetics, and structure
of the bonding of water to surfaces is needed.  Such information is a
key to fundamental clarification of the interfacial structure at solid-
liquid surfaces.  Poor understanding of the thermodynamics of polymer
adsorption at interfaces is impeding scientific progress on corrosion
inhibition, colloidal stability, alteration of membrane selectivity, and
electrocrystallization additives.

Understanding concentrated dispersions requires knowledge of the
microstructure resulting from the combination of interparticle forces,
Brownian motion, and flow.  The recent availability of well-defined
microemulsions and of new scattering techniques opens the way for
fundamental advances in understanding equilibrium structure, transport
properties, and dynamics of phase transitions.  Double-layer
interactions of particles of different morphologies and surface charge,
particularly in concentrated systems and in biological systems, are
important and require better understanding.  More sophisticated
techniques are needed for exact determination of surface charge and